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ABSTRACT 

The energy is the most of the human existence. Consumption fossil fuels has grown substantially 

and consumption the energy sources that is seen as having a major environmental impacts. 

Diminution world oil reserves and increasing environmental concern have induced found 

alternative and renewable energy resources called biodiesel. Biodiesel fuel from the vegetable 

oil, regarded as of the best candidate for the substitute diesel fuel in diesel engines because of the 

characteristics closer. The application of biodiesel has shown a positive impact in resolving these 

issues. This paper introduces some type of alternative fuel whose oils are potential sources of 

biodiesel. These types are crude palm oil (CPO), straight vegetable oil (SVO), waste cooking oil 

(WCO) and Jatrophacurcas(JPO). From the review, fuel properties are found to considerably 

different on density, viscosity, acid value, water content and flash point as compared with 

standard diesel. In conclusion, a long period of storage will reduce the quality of biodiesel does 

not matter what kind of conditions and environments that are exposed to. However, the rate of 

degradation of biodiesel can be slow if the right circumstances and environment provided. 

 

Introduction 

In late years, alternative fuels, energy efficiency, environmental security, energy conservation 

and management have become significant due to depletion of fossil fuel and environmental 

degradation. The alternative fuels or so called biodiesel can be better tried for diesel engine as 

compared to gas engines because of the construction of the diesel engine is very full-bodied and 

can operate under high compression ratio along with a substantial quantity of extra air. Biodiesel 

fuel will mix with soft wind in the combustion chamber to go through compression ignition. 

After the ignition process, performance and emission are produced. In this study, the focus 

would be on Storage and handling of biodiesel fuels whereby storage and handling are 

significant factors which can influence the quality of biodiesel as it is prone towards degradation 

as compared to fossil fuel. Normally, fuel is stored in a large vessel or tank at outdoor spaces so 

it is exposed to natural environmental condition where the properties would vary according to the 

conditions. The constituents which could speed the degradation of biodiesel include air (oxygen), 

light (UV), elevated temperatures, trace of metal, peroxide and the surface area between 

biodiesel and air. Biodiesel fuel is more hygroscopic compared to diesel fuel. It bears a natural 

inclination to absorb wet and water which tend to concentrate on the metal surface, favoring the 

corrosion [1].Even though the exposure of biodiesel towards light and air are cut back to the 

minimum level, but after some time, traces of air and light will still slide through and come in 

touch with the biodiesel inside. To make matter worse, heat from surrounding, presence of 

metals and water in the fuel may still rush up the oxidation procedure. Also, contamination by 

bacteria or fungi might result in the degradation of biodiesel and blends. Granting to the demand 
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of international quality standard specifications, if the biodiesel is produced by crude palm oil 

(CPO), the point of free fatty acid and moisture content in CPO are the prime quality that should 

be evaluated. The quality of crude palm oil is largely limited by all kinds of factors such as from 

the nature of the parent tree, post-harvest handling, and error occurred during processing, 

shipping and storage technique [2].  

Experimental Setup 

In this area, the raw materials utilized as the main material is crude palm oil (CPO), straight 

vegetable oil (SVO), waste cooking oil (WCO) and Jatropha curcas (JPO).Blending process was 

needed to ascertain that the assortment of diesel and biodiesel is well mixed uniformly. 

Schematic view of blending process is described in figure 1. During blending process, the 

laboratory scale, blending machine was operated at 60°C and the mixture was stirred at 70°C for 

1 hour. The rotating blade speed was set to preserve the same speed at 270 RPM [3]. 

 

 
 

 

 

 

 

 

The properties test considered to be investigated are included density, kinematic viscosity, water 

content, acid value and flash points test [4-7]. These properties test are established along the 

European Standard for Biodiesel (EN 14214) and American Society of Testing Materials (ASTM 

D6751). The density properties were measured by Metter Toledo Diamond Scale modelled 

JB703-C/AF. In this inquiry, the kinematic viscosity of sample blend was measured by Viscolite 

700 model VL700-T15. Kinematic viscosity is referring to the time consumed from a volume of 

sample (liquid form) to flow under gravity through a calibrated glass capillary Viscometer. The 

water content and acid value in the biodiesel sample were measured by Volumetric KF Titrator 

model v20 and titration process. The condition of acid value is shown as the amount (mg) of 

potassium hydroxide required to neutralize one gram of the biodiesel. During acid value 

measurement, the sample is titrated with alcoholic KOH using phenolphthalein as indicator. The 

flash point measured by Pensky-Martens PMA 4. 

(a) Blending Machine 

 

(b) Component of Blending Machine 

 
Fig.1. Illustrating the component blending process 

process 

 



 

Results and Discussion 

 

 

Figure 2clearly demonstrates that increasing storage duration promotes high value for 

SVO properties such as flash point, density, kinematic viscosity, acid value and water content 

especially the higher SVO blending ratio S45. By measuring the properties of SVO, we obtain 

that the increasing ratio and storage duration are likely to provide. So we can state that the value 

of properties is keeping increased when the percentages of blending with SVO and longer 

storage duration are increased. 
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Fig.2 Effects of storage duration on straight vegetable oil [8] 

 

Fig.3 Effects of storage duration on waste cooking oil [9] 

 



 

Figure 3clearly indicates that the increasing the storage duration of outdoor temperature  

encourage more biodiesel acid value, viscosity, flash point, water content, and density especially the 

higher biodiesel blending ratio WCO15. For all physical properties testing the increasing of blending 

ratio, thus predominantly influences the increasing of storage duration except the flash point testing it 

shown decreasing of blending ratio it influences the decreasing of fuel flash point, that at the time the 

storage duration at an outside temperature of biodiesel is expected to be deeply moved by the purified 

waste cooking oil methyl ester. 

 

 

As viewed in figure 4, the overall trend for the properties testing result in a continuous trend with 

a little trend of growth. J45 has a higher value of acid value at room temperature compare at ambient 

temperature. J5 has a lower value of acid value for an initial week at room and ambient temperature. With 

the boundary defined in ASTM D6751 and EN 14214 standards for biodiesel, the acid value which is 

below 0.5%.All the samples show an increasing of acid value with increasing the duration time of storage. 

Conclusion 

It can be inferred that the biodiesel blend which are salted away in closed containers and indoor 

condition at ambient temperature contributed to a very significant increase than at low 

temperature for water content and acid value but not in the results of density, kinematic viscosity 

and flash point. Nevertheless, the result obtained still can be classified as small changes in 

1

2

3

4

5

6

7

8

9

840

845

850

855

860

865

870

875

880

110

120

130

140

150

160

170

3

4

5

6

7

8

9

10

11

12

13

0 500 1000 1500 2000

0.004

0.006

0.008

0.010

0.012

0.014

0.016

0.018

0.020

0.022

0.024

0.026

0.028

 

A
ci

d 
V

al
ue

 (
%

)

 J5     J10   J15 

  J25  J45 

D
en

si
ty

 (
g/

cm
3)

  

 

 

 

F
la

sh
 P

oi
nt

 (
C

el
ci

us
)

V
is

co
si

ty
 (

cp
)

  

 

  

W
at

er
 C

on
te

nt
 (

%
)

storage time (hours)

Fig.4 Effects of storage duration on crude Jatropha Curcas oil  

 



physical properties of biodiesel blend for storage at both temperatures. The outcomes of this 

study agreed with the previous published data and it can be said that storage biodiesel at low 

temperature is suitable and has advantages more than storage at ambient temperature because the 

force on the physical properties is minimized and gives benefit in slowing down the degradation 

of biodiesel during storage. 
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